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Ozet

Amag: Trikomonosiosis, sekstel gecisli enfeksiyona sebep olan Trichomonas
vaginalis nedenlidir. T.vaginalis, diinyada 180 milyon insani etkilemektedir ve
anlaml morbidite sebebidir. T.vajinalis enfeksiyonu kadinlarda vajinit, ekzo-
servisit ve dretrit nedenidir. Bu calismanin amaci, ti¢ degisik yontem sonug-
larini karsilastirarak T. vajinalis varligini tespit etmektir. Gere¢ ve Yontem:
Mustafa Kemal Universitesi Tip Fakiiltesi Jinekoloji poliklinigine ve Dogume-
vi hastanesine basvuran toplam 200 hastadan alinan swap 6rnekleri toplan-
di. : Mustafa Kemal Universitesi Tip Fakiiltesi Parazitoloji bsliimiinde T. va-
jinalis genotip ve fenotipileri degerlendirildi. T. vaginalis tespiti agisindan ve
hasta tedavisine etkisi acisindan bu calisma bélgemizde yapilmis ilk mole-
kiiler calismadir. Bulgular: 200 hastanin 56 si pozitif olarak bulundu ve bun-
larin 24’ (%42.8) mikroskopik olarak, 18'i (%32,1) kiltur ile, 24’0 (%42,8)
PCR ile tespit edildi. Tum metodlarla tespit edilen hasta sayisi 14 idi. Bu ca-
lismada, Cochran’s Q testi ile elde edilen ti¢ metod karsilastirlmasi anlam-
I idi.(p=0.022). McNemar yontemi ile tim yéntemler ikili olarak karsilasti-
rildiginda mikroskopi ile kiltir arasinda (p=0.5),mikroskopi ile PCR arasin-
da (p=0.063), kiiltiir ve PCR arsinda (p=0.25) fark bulunamadi. Tartigma: Kiil-
tiir metodu rutinde kulanilan bir metod degildir ve kontaminasyon riski vardir.
PCR metodu direkt olarak parazit DNA'sini gostermektedir ve diger yontem-
lere gore daha givenilir bir yontemdir.
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Abstract

Aim: Trichomoniasis, a sexually transmitted infection (STI) caused by Tricho-
monas vaginalis, affects 180 million people worldwide and causes significant
morbidity. Infection with T. vaginalis has been associated with vaginitis,
exocervicitis, and urethritis in women. Material and Method: In this study,
we aim to investigate the presence of T. vaginalis by using three different
methods for comparing the results. Two hundred T. vaginalis isolates taken
from swap samples were collected in Medical Faculty, Department of Gy-
necology, Mustafa Kemal University Polyclinic, and examined genotypically
and phenotypically to identify T. vaginalis in Parasitology Department. This
research is unique in terms of its contribution to patient treatment, being the
first molecular study in Turkey/Hatay to determine Trichomonas (TV) genes
stemming from Trichomonas vaginalis strains. Result: 56 out of 200 pa-
tients examined were identified as positive and 24 (42.8%) of these were
identified through microscopy, 18 (32,1%) with culture and 24 (42,8%) with
PCR. The number of those identified through all these methods is 14 (25%).
In this study, difference was calculated using three methods (p=0.022) with
Cochran’s Q test. When compared with McNemar two by two, no superiority
in T.vaginalis diagnosis was found between microscopy and culture (p=0.5),
microscopy and PCR (p=0.063), or culture and PCR (p=0.25) methods. Discus-
sion: Culture method is not used in routine laboratory procedures and has
contamination risk. PCR method shows directly the parasite of DNAs, and so
it is thought to be more reliable compared to the other two methods.
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Indroduction

The female genital system has a strange microflora with dif-
ferent species alive. Among them is pruning of T. vaginalis in-
fection[1], an important factor. It has been suggested that T.
vaginalis infection plays a role in the pathogenesis of preterm
birth, preterm rupture of membranes, and posthysterectomy
cuff infections [2,5]. Trichomoniasis, a sexually transmitted in-
fection (STI) caused by T. vaginalis, affects 180 million people
worldwide and causes significant morbidity. Infection with T.
vaginalis has been associated with vaginitis, exocervicitis, and
urethritis in women [6]. Symptoms of trichomoniasis are vagi-
nal discharge, vulvovaginal soreness, and/or irritation. Dysuria
and dyspareunia are also other common symptoms. Recent
studies have suggested that T. vaginalis increased the trans-
mission of especially Human Immunodeficiency Virus (HIV) Type
I. Furthermore, predisposing effect of the development of cer-
vical cancer has been reported.

T. vaginalis infection can be asymptomatic in 10 to 50 % of
women [7] and the characteristics of the vaginal discharge
including color and odor are poor predictors [8,9]. Since no
symptom alone or in combination is sufficient to diagnose T.
vaginalis infection reliably, laboratory diagnosis is a necessary
tool. Wet-mount microscopy is the most commonly employed
laboratory method for diagnosing trichomoniasis [4]. Although
this test is rapid and inexpensive, it has a limited sensitivity of
20-60% [10].

Culture is the current reference standard in the diagnosis of
trichomoniasis, but is rarely used in routine laboratory tests
[11]. This technique is slow, taking up to seven days of incuba-
tion, requires daily microscopy and is relatively expensive. In
remote areas of central and northern Australia, the commer-
cially available InPouch culture showed a sensitivity of 63% [8].
Several Polymerase chain reaction (PCR) assays targeting vari-
ous regions of the T. vaginalis genome have been described for
diagnosis of this infection [10]. PCR improves detection of T.
vaginalis infection compared with culture using self-collected
vaginal swabs [12].

T. vaginalis’s repeated DNA is a target for highly sensitive and
specific for polymerase chain reaction diagnosis. Detection of
trichomonosis in vaginal and urine specimens from women is
achieved by culture and PCR. 18S ribosomal DNA are the basis
os PCR for diagnosis of T. vaginalis [9]. These studies showed
a detection sensitivity by PCR in the range of 89-98%. A recent
study showed that T. vaginalis DNA is undetectable after two
weeks of treatment with metronidazole in 85% of individuals
. Prevalence, incidence, natural history, and response to treat-
ment of T. vaginalis infection among adolescent women[13] are
impostant factors in its diagnosis.

Molecular methods have been shown to be the most sensitive
and specific for the diagnosis of infectious agents. Recently,
polymerase chain reaction (PCR) has been used for the diagno-
sis of parasitic infections[14].

In this study, we aim to investigate the presence of T. vaginalis
in vaginal secretion samples by wet mount microscopy, culture
and PCR and compare the results of these methods.

Material and Method
Clinical samples, staining and culture procedures: The study

population included 200 symptomatic women (between 20-50
years) attending out patients clinic of Mustafa Kemal Univer-
sity, Medical Faculty, Department of Gynaecology and Hatay
Maternity Hospital between 2009-2011. Vaginal swabs tak-
en from vaginal discharge of woman were examined by wet
mount microscopy, culture and polymerase chain reactin (PCR)
in Mustafa Kemal University Department of Parasitology. Ethi-
cal approval for our study was obtained from Mustafa Kemal
University.

Wet mount microscopy: For each patient, vaginal discharge was
carefully collected from the posterior vaginal fornix with a ster-
ile cotton swab and polyethylene transfer pipette. A portion of
each vaginal discharge specimen (100 ml) was combined with
an equal volume of normal saline (0.9% Nacl). Immediately, one
drop of this mixture was applied to a glass slide, covered with a
coverslip, and examined at x100 and x400 magnifications with
a light microscope for the presence of T. vaginalis.

Culture; Trypticase-yeast extract-maltose (TYM) medium with-
out agar (pH:6.0) supplemented with 10% heat inactivated bo-
vine serum, penicillin (1000 IU/ml) and streptomycin sulphate
(1 mg/ml) was used for the cultivation of the organism. Before
vaginal swabs were placed into the medium, culture tubes were
warmed to 37 oC or 15 min. Inoculated tubes were incubated
for seven days at 37 oC, and examined daily under microscope.
Presence of motile organisms was accepted as positive.

DNA Isolation was performed as previously reported by Sharma
et all [17]. Briefly, specimens were centrifuged at 2,000 g for 10
min. The supernatant was discarded and the pellet was resus-
pended with 600 ml of lysis buffer (1 M Tris, 0.5 M EDTA, 10%
glucose, and 2 mg of lysozyme per ml), heated at 80°C for 5
min, and then cooled to room temperature.

The classic phenol/chloroform extraction method was used for
nucleic acid extraction from the T. vaginalis samples, and DNA
was precipitated in 1 ml 70 % ethanol and 90 % ethanol. The
DNA precipitate was dissolved in 50 pl of TE buffer (10 mM
Tris chloride-1 mM EDTA [pH 8.0], and stored at -20 °C until
processing.

PCR Method of Tv3 and Tv7 Amplification were performed
using primers amplifying 300 bp of T. vaginalis. The sequences
of primers were as follows: Tv3 forward, 5’-ATTGTCGAACATTG-
GTCTTACCTC-3" and Tv7 reverse, 5'- TCTGTGCCGTCTTCAAG-

Table 1. The primer sequences and predicted size used in the PCR Tv

Primer Oligonucleotide sequence Size of amplifield
product(bp)

V3 5-TCTGTGCCGTCTTCAAGTATGC-3

Tv7 5-ATTGTCGAACATTGGTCTTACCTC-3’ 300

TATGC-3’(Table 1). The PCR mixture consisted of 5 pl 10x PCR
buffer, 4 pl of dNTP (2.5 mM), 50 mol each primer, 0.5 pl Taq
DNA polymerase (5 U/ml), 10 pl template DNA, Total volume
completed 50 pl with steril distilled water. Positive and nega-
tive controls were included in all PCR runs. Cycling conditions
were 5 min at 95 °C initial denaturation, followed 30 cycles of 1
min at 90 °C, 30 s at 60 °C, and 2 min at 72 °C and an additional
extension step at 72°C for 7 min. DNA markers with defined
molec-ular weights in the range of 100 to 2000 and a refer-
ence strain were used. The PCR products were analyzed in a
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2% (wt/vol) agarose gel in 1x TAE buffer (40 mM, Tris-acetate,
1 mM EDTA). Ethidium bromide (0.5 g/ml TAE) -stained DNA
amplicons were visualized using a gel-imaging system (Thermo,
Sparks, NV). A size of 300 bp product was considered as posi-

M NC NC TV

500bp —»
400bp ——»

300bp —»

200bp —»

100 bp —»

Figure 1. T. vaginalis isolates the primary TV (3) and TV (7), the electrophoresis of
the PCR amplification products. NC: Negative control, M: Marker (100 bp)

tive for T. vaginalis. (Figure.1)

Statistical analyses; were assessed using SPSS (Statistical
Package for the Social Sciences) statistical 19 software pack-
age. Mc Nemar and Cochran’s Q tests were used.

Results

56 out of 200 patients examined were detected as positive, and
the detection of 14 (25%) patients was with wet mount micros-
copy, 18 (32.1%) with culture and 24 (42.8%) with PCR (Table
2). The number of patients detected to be positive through all
three methods was 14 (25%). 14 others were found both by cul-
ture and PCR methods, whereas 6 patients diagnosed negative
through microscopy proved to be positive by PCR. 8 patients
were diagnosed positive by both microscopy and culture.
Difference was found between three methods (p=0.022) when
Cochran’s Q test was used. Compared with McNemar test two
by two, no superiority in T. vaginalis diagnosis was found be-
tween microscopy and culture (p=0.5), microscopy and PCR

Table 2. Comparison of PCR, wet preparation and culture results for vaginal
samples tested for T. vaginalis

Microscopy  Culture (TYM) PCR DM-YT-PCR  p value
(DM) n (%)  n (%) n (%) n (%)
Positive 18 (32.1) 14(25) 24 (42.8) 14(25) 0.022*
Negative 182 (67.2) 186 (75) 176 (57.2) 193 (75)
Total 200 (100) 200 (100) 200 (100) 200 (100)

(p=0.063), or culture and PCR (p=0.25) methods.

Discussion

Trichomoniasis is the most prevalent nonviral STD in the world.
Direct microscopy, culture and staining methods are frequently
used methods in the diagnosis of trichomoniasis. Since T. vagi-
nalis strains show high phenotypic variation due to expression
level and/or differences in genomic sequences, development of

PCR based diagnostic methods were difficult. Recently, a PCR
test using vaginal swab samples for the detection of T.vagina-
lis has been developed to add T. vaginalis infection to the grow-
ing list of STDs that could be detected by DNA amplification
techniques..

Every day, gene targeted PCR primers and methods used in
the new techniques (Conventional PCR, nested PCR, Real-time
PCR used TagMan probes, FRET probes used in the Real-Time
PCR, PCR-ELISA) for diagnosing of T.vaginalis is reported by
researchers in different regions of the world.

The first study from Turkey on T.vaginalis and PCR method is
reported by Etabaklar at all [15] and T. vaginalis was found as
positive in 2.94, 4.90 and 4.90% with wet mount, TYM medium
and PCR
reached 5.88% using the 3 methods together. The wet mount
had 60% sensitivity and 100% specificity, while PCR showed
80% sensitivity and 97.95% specificity when compared with the
culture method.

PCR method, the sensitivity of 34.9% compared with studies
with culture varies between 78% - 92% and specificity of 100%
is also reported. Similarly, the direct microscopic examination

respectively from 102 samples. The positivity rate

is usually high, whereas specificity is weak compared with the
sensitivity of PCR and is reported to vary between 58.5% and
34.2%.

Studies for diagnosing of T. vaginalis using different samples
and different primers for PCR method, the sensitivity changes
between 84-100% and specificity 82-100% .

Traditionally, physicians make the diagnosis based on clini-
cal grounds, but in women, the characteristics of the vaginal
discharge, including color and odor, are poor predictors of T.
vaginalis. This may be identified in vaginal secretions by using
a wet preparation, but this method is only 35 to 80% sensitive
compared with culture. Although culture is considered the most
reliable diagnostic method, its sensitivity is 90% for detecting
T. vaginalis [6]. The incidence of a disease on the prevalence
of sexually transmitted trichomoniasis work done at regular
intervals, as well as people who are asymptomatic carriers of
the determination of this factor should be scanned and cultural
methods of diagnosis in addition to staining with direct imple-
mentation of the report would be useful [17].

As a result; no statistical superiority was found between direct
microscopic examination, culture and PCR methods. However,
for direct microscopic examination, experience is needed be-
cause T. vaginalis trofozoites sample should be examined as
soon as ensampled. Otherwise, trofozoites loose movements
and diagnosis could be difficult. Culture method was not used
in routine laboratory and had contamination risk. PCR method
shows directly the parasites in the DNA, and so PCR method is
thought to be more reliable and practical compared to other
two methods.

Acknowledgment

Thank you Hatice Ertabaklar from Adnan Menderes University
for the positive control, Medical School, Parasitology Depart-
mant, Aydin Turkey. This project was supported by Mustafa Ke-
mal University BAB-08-T-0101.2008.

Competing interests

Journal of Clinical and Analytical Medicine | 539



Trichomonas Vaginalis Tanisinda Mikroskopi, Kiiltiir ve PCR / Diagnosis of Trichomonas Vaginalis Microscopy, Culture and PCR

The authors declare that they have no competing interests.
References

1. Diaz N, Dessi D, Dessole S, Fiori PL, Diagn PR. Rapid detection of coinfections
by Trichomonas vaginalis, Mycoplasma hominis, and Ureaplasma urealyticum by
a new multiplex polymerase chain reaction. Microbiol Infect Dis 2010;67(1):30-6.
2. Cotch MF, Pastorek JG, Nugent RP, Yerg DE, Martin DH, at all. Demographic
and behavioural predictors of Trichomonas vaginalis infection among pregnant
women. Obstet. Gynecol 1991;78(6):1087-2.

3. Madico G, Quinn TC, Rompalo A, McKee KT Jr, Gaydos CA. Diagnosis of Tricho-
monas vaginalis Infection by PCR Using Vaginal Swab Samples. J Clin Microbiol
1998;36(11):3205-0.

4. Schirm J, Bos PA, Roozeboom-Roelfsema IK, Luijt DS, Méller LV. Trichomon-
as vaginalis detection using real-time TagMan PCR. Journal of Microbiological
2007;68:(2)243-7.

5. Ryu JS, Chung HL, Min DY, Cho YH, Ro YS, at all. Diagnosis of trichomoniasis by
polymerase chain reaction. Yonsei Med ) 1999;40(1):56-60.

6. Fouts AC, Kraus S). Trichomonas vaginalis: reevaluation of its clinical presenta-
tion and laboratory diagnosis. J Infect Dis 1980;141(2):137-43.

7. Sharma P, Malla N, Gupta I, Ganguly N.K, Mahajan RC. A comparison of wet
mount, culture and enzyme linked immunosorbent assay for the diagnosis of
trichomoniasis in women. Trop Geogr Med 1991;43(3):257-60.

8. Smith KS, Tabrizi SN, Fethers KA, Knox JB, Pearce C, at all. Comparison of con-
ventional testing to polymerase chain reaction in detection of Trichomonas vagi-
nalis in indigenous women living in remote areas. Int ) STD AIDS 2005;16(12):811-
5.

9. Mayta H, Gilman RH, Calderon MM, Gottlieb A, Soto G, at all. 18S ribosom-
al DNA-based PCR for diagnosis of Trichomonas vaginalis. J Clin Microbiol
2000;38(7):3585-8.

10. Radonjic IV, Dzamic AM, Mitrovic SM, Arsic Arsenijevic VS, Popadic DM, at
all. Diagnosis of Trichomonas vaginalis infection: the sensitivities and speci-
ficities of microscopy, culture and PCR assay. Eur ) Obstet Gynecol Reprod Biol
2006;126(1):116-120.

11. Schwebke JR, Desmond R. Risk factors for bacterial vaginosis in women at
high risk for STDs. Sex Transm Dis 2005;32(11):654-8.

12. Kengne P, Veas F, Vidal N, Rey JL, Cuny G. Trichomonas vaginalis: repeated
DNA target for highly sensitive and specific polymerase chain reaction diagnosis.
Cell Mol Biol (Noisy-le-grand) 1994;40(6):819-31.

13. Van Der Schee C, Van Belkum A, Zwijgers L, Van Der Brugge E, O'neill EL, at
all. Improved diagnosis of Trichomonas vaginalis infection by PCR using vaginal
swabs and urine specimens compared to diagnosis by wet mount microscopy,
culture, and fluorescent staining. J Clin Microbiol 1999;37(12):4127-30.

14. Weiss ). B. DNA probes and PCR for diagnosis of parasitic infections. Clin
Microbiol Rev 1995;30(1):113-130.

15. Ertabaklar H, Caner A, Doskaya M, Demirtas L.O, Ozensoy S, Ertug T.S, et all.
Comparison of Polymerase Chain Reaction with Wet Mount and Culture Methods
for the Diagnosis of Trichomoniasis. Turkish Parazitol Derg 2011;35(1):1-5.

16. Draper D, Parker R, Patterson E, Jones W, Beutz M, at all. Detection of Tricho-
monas vaginalis in pregnant women with the InPouch TV culture system. ) Clin
Microbiol 1993;31(4):1016-8.

17. Cetinkaya U, Yazar S, Serin S, Hamamci B, Kuk S. Trichomonas vaginalis Posi-
tivity According to Type of Vaginal Discharge in Women. Turkish clinical ) Med Sci
2011;31(5):1094-9.

18. Tabrizi SN, Paterson B, Fairley CK, Bowden FJ, at all. A self-administered tech-
nique for the detection of sexually transmitted diseases in remote communities. )
Infect Dis 1997;176(1):289-2.

19. Sobel JD. Vaginitis. N Engl ) Med 1987;337(26):1896-3.

20. Philip A, Carter-Scott P, Rogers C. An agar culture technique to quantitate
Trichomonas vaginalis from women. ) Infect Dis 1996;155(2):304-8.

21. Hegazi MM, Makhlouf LM, Elbahey MA, El-Hamshary EM, Dawoud HA, at all.
Polymerase chain reaction versus conventional methods in the diagnosis of vagi-
nal trichomoniasis. ) Egypt Soc Parasitol 2009;39(1):11-21.

22. Crucitti T, Abdellati S, Van Dyck E, Buvé A. Molecular typing of the actin gene
of Trichomonas vaginalis isolates by PCR-restriction fragment length polymor-
phism. Clin Microbiol Infect 2008;14(9):844-52.

23. Caliendo AM, Jordan JA, Green AM, Ingersoll J, Diclemente R}, at all. Real-time
PCR improves detection of Trichomonas vaginalis infection compared with culture
using selfcollected vaginal swabs. Infect Dis Obstet Gynecol 2005;13(3):145-50.
24. Jordan JA, Lowery D, Trucco M. TagMan-based detection of Trichomonas vagi-
nalis DNA from female genital specimens. J Clin Microbiol 2001;39(11):3819-22.
25. Van Der Pol B, Williams JA, Orr DP, Batteiger BE, Fortenberry JD. Prevalence,
incidence, natural history, and response to treatment of Trichomonas vaginalis
infection among adolescent women. J Infect Dis 2005;192(12):2039-44.

26. Bowden F), Garnett GP. Trichomonas vaginalis epidemiology: param-
eterising and analysing a model of treatment interventions. Sex Transm Infect
2000;76(4):248-56.

How to cite this article:

Culha G, Gungoren A, Demir C, Hakverdi AU, Duran N. Detection of Trichomonas
Vaginalis in Vaginal Speciemens from Women by Wet Mount, Culture and PCR. J
Clin Anal Med 2015;6(5): 537-40.

540 | Journal of Clinical and Analytical Medicine



